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CONTENT VALIDITY OF THE NIOSH WORKER WELL-BEING
QUESTIONNAIRE IN SPANISH FORCV(\)TILDLAND FIREFIGHTERS
IN MEXI

VALIDEZ DE CONTENIDO DEL NIOSH WORKER WELL-BEING QUESTIONNAIRE EN ESPANOL EN
COMBATIENTES DE INCENDIOS FORESTALES EN MEXICO

Esmeralda Alcaraz Sdnchez (212, Raul Flores Carrillo @21, Silvia Graciela Ledn Cortés (2!

ABSTRACT

Introduction: The validity of the Spanish version of the NIOSH Worker Well-Being uestionnaire (WBG) was
evaluated among wildland firefighters in Mexico through a psychometric study involving expertjudgment.The
clarity, coherence, and relevance of 68 items were analyzed. A six-point Likert scale was applied, and Aiken's V
coefficient was used to assess content validity. Six experts participated, and statistical analyses were conducted
using Excel. An Aiken’s V =0.70 was considered acceptable. Most items achieved an Aiken’s V above 0.70 across
all evaluated criteria, validating the consistency of the questionnaire. One item (P44) showed a slightly lower
clarity score (0.67), but its relevance justified its retention. The relevance, coherence, and clarity of the Spanish
version of the WBG for wildland firefighters in Mexico were confirmed. Future studies with factorial analyses and
pilot testing are recommended.

Keywords: Surveys and Questionnaires; Validation Study; Wildfires; Firefighters; Working Conditions. (Source:
MESH-NLM)

RESUMEN

Introduccion: Se evalué la validez de la versién en espafol del NIOSH Worker Well-Being Questionnaire (WBG)
en combatientes de incendios forestales en México, mediante un estudio psicométrico a través de un juicio de
expertos, analizando claridad, coherenciay relevancia de 68 items. Se aplicé una escala Likert de seis puntos y se
utilizé el coeficiente V de Aiken para evaluar la validez del contenido. Participaron seis expertos, y los analisis
estadisticos se realizaron en Excel. Se establecié como aceptable unV de Aiken =0,70. La mayoria de los items
obtuvounV de Aiken superiora 0,70 en todos los criterios evaluados, validando la consistencia del cuestionario.
Un item (P44) presento un valor ligeramente bajo en claridad (0,67), pero su relevancia justificé su retencion. Se
confirmé la relevancia, coherenciay claridad del WBG en espanol para combatientes de incendios forestales en
México. Se recomiendan futuros estudios con analisis factoriales y pruebas piloto.

Palabras clave: Encuestasy Cuestionarios; Estudio de Validacion; Incendios Forestales; Bomberos; Condiciones
detrabajo. (Fuente: DeCS- BIREME)
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BRIEF ORIGINAL

Content Validity of the NIOSH Worker

INTRODUCTION
Wildfire firefighting is a demanding and dangerous

occupation that exposes thousands of workers to
significant risks each year. In the United States, an
annual average of 100 deaths among wildfire
firefighters is reported . In Mexico, the National
Forestry Commission (CONAFOR, by its Spanish
acronym) reported that between 1969 and 2022, 274
wildfire firefighters died in action®. It is important to
note that 91% of accidents and injuries occur on the fire
line ®. The leading causes of death include medical
conditions resulting from exposure to particulate
matter and smoke inhalation, such as acute myocardial
infarctions and cerebrovascular events, which account
for 30% of the deaths. These are followed by motor
vehicle accidents (27%) and aviation accidents (26%)

during fire suppression maneuvers®,

The protection of wildfire firefighters requires
significant investment in resources, healthcare,
continuous training, as well as the study of working
conditions and safety culture within institutions. The
National Institute for Occupational Safety and Health
(NIOSH), under the Centers for Disease Control and
Prevention (CDC), has proposed several tools to analyze
workers' health and well-being. Among these, the
NIOSH Worker Well-Being Questionnaire (WBG), part of
the Total Worker Health initiative, stands out as one of
the most advanced tools for assessing the work

environmentand worker well-being®”.

Worker well-being encompasses aspects of both work
and personal life, including occupational safety and
health elements. This concept can be crucial for
productivity at individual, business, and societal levels
and can be measured both subjectively and objectively,
or through a combination of both approaches. It
includes factors such as prosperity, happiness,
satisfaction, sense of purpose, and adequate material
and legal conditions ®. In research that requires the
validation of instruments such as surveys, it is essential
to use appropriate statistical tools to correctly

summarize the ratings provided by experts. One of the
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main recommendations in this field is the use of Aiken's
Aiken's V not only effectively summarizes the
magnitude of expert ratings but also allows for testing
specific hypotheses related to the values obtained for
the study population. Thus, this measure has become a
valuable tool in qualitative research, contributing to the

rigorand precisionininterpreting expertratings“.

Several studies have reported strategies to improve
worker well-being. It has been shown that such
interventions increase well-being and productivity
while reducing health risks, leading to significant short-
term improvements in health status and work
performance. In another study, it was identified that
job and well-being inventories can be used by
occupational health professionals to detect risk factors
for prolonged absenteeism due to illness and thus

provide timely interventions"®.

Hagan-Haynes et al. (2024) explored worker well-being
in the context of early childhood education, evaluating
experiences of workplace mistreatment and its impact
on mental health. Using the NIOSH WBG, they found
that workplace mistreatment, such as condescending
treatment and harassment, was associated with an
increased number of days of poor mental health. The
objective of the present study is to evaluate the validity
of the scores obtained with the Spanish version of the
NIOSHWBG in wildfire firefightersin Mexico.

METHODS

This is a psychometric study that evaluated the content
validity of the WBG through expert judgment, focusing
on worker well-being. Data collection took place
between April and May 2023. The WBG, developed by
NIOSH, provides a comprehensive assessment of
worker well-being across five domains: quality of work
life, circumstances outside of work, physical health,
mental health, and general well-being. The
questionnaire consists of 68 items, designed as part of

NIOSH’s initiative to expand the Occupational Safety
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and Health Paradigm, in collaboration with the RAND
Corporation®®, The original instrument, administered
to 1,894 participants, showed solid evidence of validity
and reliability through exploratory (EFA) and
confirmatory (CFA) factor analyses. These analyses
evaluated dimensionality and construct validity,
achieving satisfactory fit with indices such as the
Comparative Fit Index (CFl) and Tucker-Lewis Index
(TLI), both above 0.93. Additionally, the internal
consistency of the questionnaire was robust, with

Cronbach's alphavaluesabove 0.8in most cases®.

During the development of the instrument, it was
administered in Spanish to a sample of 106 Hispanic
workers, and the original authors offer this Spanish
version on the NIOSH website ©. Other studies have
validated the instrument in differentlanguages, such as
Italian, where it was administered to 206 workers. In that
case, the model showed good fit with CFland TLI indices
ranging from 0.96 to 0.99, and a root mean square error
of approximation (RMSEA) between 0.03 and 0.07". For
this study, each WBG item was evaluated in terms of
clarity, coherence, and relevance using a six-point Likert
scale, where one indicated the lowest level of
agreement and six the highest "9, The scale design
avoided intermediate options to eliminate low-utility
responses‘”. Clarity, coherence, and relevance criteria

were evaluated following this approach®.

Six expert judges were selected for the content
validation of the WBG: a doctor in experimental
psychology (expert 1), a doctor in occupational health
sciences (expert 2), a master’s in forestry sciences
(expert 3),a master’sin psychology (expert 4), a master’s
in clinical research (expert 5), and a senior technician in
rescues (expert 6). These judges were chosen based on
their education, research, and experience in instrument
validation and wildfire firefighting to complete their
responses. Each item was evaluated concerning the

criteria of clarity,coherence, and relevance, usingthe
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Likert scale options described above: totally disagree,
disagree, slightly disagree, slightly agree, agree, and
totally agree. Aiken's V coefficient was used as the
decision criterion to determine the retention of items.
The exact critical value of Aiken’s V coefficient was
calculated following the original formula proposed by

Aiken,

To assess the degree of agreement among expert
judges, Aiken’s V coefficient was calculated. A value of
Aiken’s V > 0.70 was considered adequate. Additionally,
95% confidence intervals and corresponding variability
coefficients were calculated. Statistical analyses were
conducted using a database created in Microsoft Excel,
Office 365 version 2016 for Windows 11. The study was
approved by the ethics committee of the academic
board of the Doctoral Program in Occupational Health
Sciences at the Universidad de Guadalajara. This
research was conducted in accordance with the
Regulations of the General Health Law of Mexico on
health research and was classified as a risk-free study.
The data were handled confidentially and used
exclusively for research purposes. Participation of the
experts was voluntary, and all of them signed informed

consentbefore starting their collaboration.

RESULTS

The following tables present the results obtained from
the five domains of the WBG for the criteria of "Clarity,"
"Coherence," and "Relevance!” The 68 items of the
instrument were evaluated. Each table describes the
mean score per item according to the total number of
judges, the standard deviation, Aiken's V coefficient,

and the 95% confidence intervals.

The results for the "Work Evaluation and Experience"
domain show that all items achieved Aiken’s V values
above 0.70 for the three criteria analyzed (Clarity,

Coherence,and Relevance), as detailedinTable 1.
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Content Validity of the NIOSH Worker

Table 1. Evaluation of the domain "Assessment and work experience."

(o F-1414Y Coherence Relevance

Aiken

SD sV 95% Cl  Mean 95% ClI Mean 95% ClI

P1 5.33 1.03 0.87 0.75-1.00 0.50 0.84 09 079102 6.00 0.00 1.00 0.94-1.06
P2 567 082 093 0.83-1.04 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P3 5.33 1.03 0.87 0.75-1.00 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P4 5.33 1.03 087 0.75-1.00 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P5 583 041 097 0.88-1.05 5.67 052 093 0.83-1.04 6.00 0.00 1.00 0.94-1.06
P6 5.00 1.26 0.8 0.66-0.96 5.17 117 083 0.70-098 6.00 0.00 1.00 0.94-1.06
P7 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P8 5.33 1.21 0.87 0.75-1.00 5.50 1.22 0.9 0.79-1.02 5.50 122 090 0.79-1.02
P9 5.50 1.22 09 0.79-1.02 533 121 087 0.75-1.00 5.50 122 090 0.79-1.02
P10 567 082 093 0.83-1.04 567 082 093 0.83-1.04 567 082 093 0.83-1.04
P11 5.50 1.22 0.9 0.79-1.02 5.67 082 093 0.83-1.04 583 041 097 0.88-1.05
P12 4.67 1.21 0.73 0.59-091 5.50 0.84 09 0.79-1.02 567 082 093 0.83-1.04
P13 533 082 087 0.75-1.00 5.67 082 093 0.83-1.04 567 082 093 0.83-1.04
P14 567 082 093 0.83-1.04 583 041 097 0.88-1.05 583 041 097 0.88-1.05
P15 5.17 133 0.83 0.70-0.98 5.50 1.22 0.9 0.79-1.02 5.50 122 090 0.79-1.02

P16 567 082 093 0.83-1.04 567 082 093 0.83-1.04 567 082 093 0.83-1.04

SD: standard deviation; Cl: 95% confidence interval.

In the "Workplace Policies and Culture" domain, the across the three evaluated criteria. The experts
items also presented Aiken’s V values higher than 0.70  considered allitemsto berelevant,asshowninTable 2.
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Table 4. Evaluation of the domain "Health Status”"

Clarity Coherence Relevance

95% Cl Mean  SD ‘°:'Sk$," 95% Cl  Mean  SD A,'sks" 95% CI

P41 5.00 1.67 0.8 0.66-0.96 5.33 163 087 0.75-1.00 5.17 1.60 0.83 0.70-0.98
P42 5.00 1.67 0.8 0.66-0.96 4.67 163 0.73 0.59-091 5.17 1.60 0.83 0.70-0.98
P43 567 082 093 0.83-1.04 5.67 0.82 093 0.83-1.04 5.83 0.41 097 0.88-1.05
P44 4.33 197 0.67 0.52-0.86 5.17 160 083 0.70-098 5.33 1.63 0.87 0.75-1.00
P45 567 082 093 0.83-1.04 517 133 0.83 0.70-0.98 6.00 0.00 1.00 0.94-1.06
P46 550 0.84 09 0.79-1.02 5.67 0.82 093 0.83-1.04 5.67 0.82 093 0.83-1.04
P47 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P48 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P49 6.00 000 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P50 583  0.41 0.97 0.88-1.05 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P51 583 0.41 0.97 0.88-1.05 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P52 583 041 0.97 0.88-1.05 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P53 6.00 000 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P54 5.33 1.21 0.87 0.75-1.00 5.50 0.84 0.9 0.79-1.02 6.00 0.00 1.00 0.94-1.06
P55 583 041 0.97 0.88-1.05 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P56 6.00 000 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P57 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P58 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06
P59 5.50 122 090 0.79-1.02 5.67 0.82 093 0.83-1.04 5.67 0.82 093 0.83-1.04
P60 6.00 000 1.00 0.94-1.06 6.00 0.00 1.00 0.94-1.06 5.83 041 097 0.88-1.05
P61 567 082 093 0.83-1.04 5.67 0.82 093 0.83-1.04 5.83 041 097 0.88-1.05
P62 567 082 093 0.83-1.04 567 0.82 093 0.83-1.04 6.00 0.00 1.00 0.94-1.06

P63 5.83 0.41 0.97 0.88-1.05 5.83 0.41 0.97 0.88-1.05 6.00 0.00 1.00 0.94-1.06

SD: standard deviation; Cl: 95% confidence interval.
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Content Validity of the NIOSH Worker

Table 5. Evaluation of the domain "Home, community, and society."

Clarity Coherence Relevance

sp AN 95%cl Mean 95% Cl Mean SD 95% Cl
P64 567 082 093 083-1.04 567 082 093 083-1.04 567 082 093 0.83-1.04
P65 550 122 09 079102 550 122 09 079-1.02 583 041 097 0.881.05
P66 600 000 1.00 094-1.06 600 000 1.00 0941.06 600 000 1.00 0.94-1.06
P67 600 000 100 094106 567 082 093 083-1.04 567 082 093 0.83-1.04
P68 600 000 100 094-1.06 583 041 097 088105 58 041 097 0.88-1.05

BRIEF ORIGINAL

SD: standard deviation; Cl: 95% confidence interval.

For the "Physical Environment at Work and Safety
Climate"domain, all evaluated items displayed Aiken's V
above 0.70 across the three criteria, as shown in Table 3.
In this domain, an additional item (P33D) refers to
"Accommodations for disabilities or special needs" (e.g.,
wheelchair ramps or breastfeeding rooms). It is
recommended to consult the full Spanish version of the
instrument, available on the NIOSH website, for more

details on this and otherrelated items®®,

Regarding the "Clarity" evaluation criterion, most items
achieved Aiken’s V above 0.70, except for item P44
("Have you ever had chronic insomnia?"), which
obtained Aiken’s V of 0.67 (see Table 4). Although this
value reflects a slight concern in terms of clarity, the
other criteria (coherence and relevance) showed values
above 0.70, supporting the content validity of this item.
The lower clarity result could be due to contextual or
interpretative factors, which do not significantly
compromise its functionality within the questionnaire.
Forthisreason, it was decided to retain theitem with the
possibility of making minor adjustments to its wording.

Finally, the three evaluation criteria for the "Home,

Community, and Society" domain also show Aiken’s V
values above 0.70 in all analyzed items, as presented in

Table5.

DISCUSSION

This study successfully validated the Spanish version of
the NIOSH WBG for application in wildfire firefighters in
Mexico. The results demonstrate that the questionnaire
is a useful tool for assessing occupational well-being in
this specific context. Most of the items obtained Aiken’s
V coefficient above 0.70, confirming high content
validity. These findings are consistent with previous
studies, such as the validation of the questionnaire in its
Italian version, which also showed robust model fit and

highinternal consistency ©”.

Culturally adapted validation of tools is essential for
accurately assessing worker well-being in different
settings. The results obtained indicate that the WBG
effectively measures key aspects of wildfire firefighter
well-being, providing organizations with a useful tool
to identify areas for improvement in occupational

health and safety.
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Although item P44 presented a slightly lower Aiken’s V
value for clarity (0.67), its relevance in the coherence
and relevance criteria, with values above 0.70, justifies
its retention in the questionnaire. The lower clarity score
could be attributed to contextual or interpretative
factors, without significantly affecting its effectiveness.
However, minor adjustments to its wording could be
made to improve comprehension without
compromising its functionality or content validity

(12,19,20)

In future research, it is recommended to conduct EFA
and CFA to evaluate the factorial structure of the
questionnaire in this specific population. Additionally,
longitudinal studies examining the impact of
interventions based on WBG results on workers' quality
of life and productivity would be valuable. A crucial step
will be the implementation of a pilot test to assess the
practical applicability of the instrument. After this
piloting stage, further phases such as gathering validity
evidence through internal consistency and, finally,
proceeding with factor analysis to determine construct
validity will follow.This will ensure that the instrument is
not only content-valid but also robust in its ability to
measure the construct of interest accurately and
reliably in other populations ©°.

The results of this study are particularly relevant for the
development of policies and strategies aimed at
improving working conditions and well-being among
wildfire firefighters @', Organizations can use this tool
not only to regularly monitor employee well-being but
also to identify risk factors and design specific
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methodology, analysis, interpretation of the data, and
writing of the article. Additionally, RFC and SGLC
conducted the critical review of the article and
approved the final version.
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interventions that promote a safer and healthier work
environment®®”'?, This proactive approach will address
workers' needs, improving both their quality of life and
organizational efficiency.

Among the main limitations of the study is the inherent
subjectivity of expert judgment, which could introduce
biasesinthe WBG content evaluation. Moreover, the use
of Aiken’s V coefficient, while appropriate for measuring
the degree of agreement among experts, does not fully
capture the richness and depth of their qualitative
opinions. Despite these limitations, a key strength is the
successful validation of the WBG for wildfire firefighters
in Mexico, ensuring its suitability for measuring
occupational well-being in this specific context. The
high content validity, with most items obtaining Aiken’s
V above 0.70, reinforces the reliability of the instrument,
and its results are consistent with previous studies in
other international versions, ensuring its future
usefulnessand application.

CONCLUSION

In conclusion, the results of this study provide validity
evidence supporting the application of the instrument
among wildfire firefighter workers in the Mexican
context. It is crucial to continue the validation process,
including pilot tests and factor analyses, to ensure its
applicability and relevance in this specific setting.
Furthermore, it is expected that this evidence will
encourage other researchers to use the Spanish version
of the instrument in different contexts and with other
work populations across Latin America and the
Caribbean.
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